JET PROPULSION LABORATORY INTEROFFICE MEMORANDUM

February 22, 2005

TO: E. Burke
FROM: S. Guduru
SUBJECT: Mars Reconnaissance Orbiter Mission

REFERENCE: Mars Reconnaissance Orbiter (M RO) dated 10/28/2002
Mars Reconnaissance Orbiter Mission 2005 Support Evaluation dated 11/12/2001
MRO_IOM_RARB _inputs_10-04.doc

The Resource Allocation Planning and Scheduling Office (RAPSO) performed an updated loading study
to determine the impacts of Mars Reconnaissance Orbiter (MRO) prime mission tracking requirements
on the Deep Space Network (DSN) and the ability to support those schedule requests.

Summary

Overal MRO is projected to receive greater than 90% of its requested time during prime mission.
However, there are periods of high contention which will require significant negotiation to resolve.

In 2006 there are periods of contention, especially during the DSS-24 and DSS-45 scheduled
maintenance downtimes. During these times MRO will have to negotiate with other Mars missions,
MESSENGER (MSGR), Stereo Ahead (STA) and Behind (STB) to achieve its requested support.

In early 2007, limited view on the 34M stations at Goldstone (GDS) and Madrid (MAD) due to self-
imposed 20-degree elevation mask constraints, force MRO to move its supports to the 70M subnet. This
results in severe contention at the 70M, especially during New Horizon's (NHPC) Jupiter Flyby. MRO
will need to maximize MSPA capability with Mars Odyssey (M010O) and negotiate with NHPC during
this period. In 2008, there is contention with other Mars missiors during Phoenix Relay Operations.

In 2009 and 2010, MRO shares nearly the same view period with Mars Telecommunication Orbiter
2009 (MTO) and Mars Science Laboratory (MSL) creating periods of significant contention. MRO can
increase its supportability during these periods by agreeing to MSPA with MTO.

Assumptions

DSS-43 is down for antenna controller/hydrostatic bearing replacement in weeks 29-52 of 2005.
DSS-15 is down for antenna controller replacement in weeks 37-46 of 2005.

DSS-65 is down for antenna controller replacement and relocation in weeks 05-35 of 2005.
DSS-24 is down for X/X-Ka band replacement in weeks 36 - 42 of 2006.

DSS-45 is down for antenna controller replacement in weeks 41 - 49 of 2006.

DSS-63 is down for antenna controller replacement in weeks 21 - 35 of 2006.

DSS-54 is down for X/X-Ka band replacement in weeks 23 - 30 of 2007.

No downtime is planned for 2008-2010 at this time.

MRO launches on 08/10/05.

Venus Express launches on 10/26/05.

New Horizons launches on 01/11/06.

Stereo Ahead and Stereo Behind launch on 02/11/06.

DAWN launches on 06/17/06.

Kepler launches on 10/01/07.



Phoenix launches on 08/03/07.
The other magjor events/downtimes occurring during the study period are listed in the supporting data
attached at the end of the study.

M ethodology

Analysis was accomplished using the FASTER (Forecast And Scheduling Tool for Earth-based
Resources) forecasting system with updated mission requirements for the February 2005 RARB
(Resource Allocation Review Board) meeting. The following view period objects were used during the
analysis: Network Support Subsystem MRO view period at Canberrafor launch day, MRO forecast
view period from launch to Mars Orbit Insertion (MOI); Mars 6-degree mask view period from MOI to
Solar Conjunction in 2006, then again during Relay phase from November, 2008 to December 31, 2010;
Mars 20-degree mask view period during the Prime Mission phase.

Requirements

Mars Reconnaissance Orbiter’ s prime mission requirements begin on August 10, 2005 and continue
through Dec 31, 2010. The following study focuses on this period.

The requirements for the prime mission, along with the User Loading Profile (ULP) showing weekly
requirements, Multiple Spacecraft per Aperture (MSPA) usage, and resource distribution are attached at
the end of the study.

MRO should expect to receive above 90% of the requested time for most duration of the prime mission
except in 2010 where the supportable percent falls below 85%. Since the study period spans for nearly
four and a half years it is divided into “phases’ to get a closer ook at the weekly averages over various
subnets (70- meter and 34- meter).

Figure 1 shows the monthly supportable percentage of requested time forecasted for the duration of the
study interval.
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L aunch and Cruise Phase

According to the supplemental MRO DSN Tracking Request Updates document received on 12"
November 2004, the summary of the requested tracking support on Launch day is as follows:

Goldstone — DSS-15 plus one 34m station plus one 26m station (with acq aid)
Canberra— Two 34m stations plus one 26m station (with acq aid)
Continuous 34m coverage for the remainder of the day

The NSS view period is used at Canberra (CAN) for launch day (DOY 222) and is shown as “MROL”
in Figure 2.

The current Mid-range schedule has the MRO launch day schedule as shown in the table below:

SOA (Start of EOA (End of Track Total
Mission  Antenna  Allocation) Allocation) BOT (Track start)  Setup Teardown Hrs Hrs

MRO DSS-15 8/10/2005 9:20 19:35 13:20 4 0.25 6 10.25
MRO DSS-16 9:20 19:55 13:20 4 0.25 6.3 10.55
MRO DSS-26 9:20 19:35 13:20 4 0.25 6 10.25
MRO DSS-34 9:20 20:00 13:20 4 0.25 6.4 10.65
MRO DSS-45 9:20 20:00 13:20 4 0.25 6.4 10.65
MRO DSS-46 9:20 20:35 13:20 4 0.25 7 11.25
MRO DSS-54 8/10/2005 19:15 8/11/2005 8:55 20:15 1 0.25 12.4 13.65

Figure 2 also shows the view period overlap of MRO with other missions on the Launch day.
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For Launch and Initial Acquisition, MRO is requesting al 34- meter antennas at CAN. Thisresultsin
high contention with MER1, MER2, MGS and VGR2 on 34HEF subnet and MER1, MER2, IMAG and
VGR2 on 34BWG1 subnet. MRO has nearly 100% view period overlap with MER1, MER2 and VGR2
and approximately 60% overlap with IMAG. During this period DSS-43 is down for maintenance, so
these missions cannot be moved to DSS-43.

MER1, MER2 and MGS will have to MSPA with other Mars missions (M010O, MEX) at GDS and
MAD on the 70M subnet to avoid contention with MRO. IMAG has contention at DSS-34 and will have
to either move their support or delete their CAN support to allow MRO to get its requested coverage on
DOY 222, 2005. VGR2 only has a southern view and hence a CAN antenna is essentia for routine
tracking. In order for MRO to get its requested coverage at CAN on the Launch day, VGR2 may have to
reduce its pass duration to 5 hours.

Figure 3 shows the unsupportable time for the affected missions during MRO Launch and initial
acquisition aid in week 32 on the 34HEF and 34BWGL subnets.

Note: The mid-range scheduling process has begun to negotiate this time period.

Unsupportable Time (in %) for missions in contention with MRO during its launch and initial
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Except for the Launch and Initial Acquisition aid at Canberra on DOY 222, MRO is forecasted to
receive 100% of the requested time during rest of the launch phase and about 90% of the requested time
during Cruise phase.

Figure 4 shows the unsupportable percentage of time during the trgjectory correction maneuvers (TCM).
TCM-1 and TCM-2 occur during the Cruise phase and are more than 95% supportable. TCM-3, 4 and 5
occur during the Approach phase. TCM-3 is projected to lose 10% of the requested time on the
34BWG2 subnet in week 5 of 2006. Contention is mainly at DSS-55. MRO can increase its
supportability during this week if it moves its support from DSS-55 to DSS-65. TCM-4 and TCM-5 are
more than 95% supportable on the 34HEF subnet.
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Unsupportable Time for MRO During TCMs
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Figure 5 shows the unsupportable percentage of time for MRO during the approach phase. During this
phase, MRO is above 90% supportable in all weeks except in week 7. The unsupportable time in week 7
is approximately 15% on the 70M subnet and is considered workable during mid-range scheduling. The
unsupportable time on the 34BWG2 subret ranges from 17 to 24%.

Week 7
Contention is at DSS-43 with requirements supporting 24-hour ATOT A01 Astrometry, Mars Odyssey
(M010) Mapping MSPA with Mars Globa Surveyor (MGS) Mapping, MEX R/S Bigtatic Test, Spitzer

Space Telescope (STF), Ulysses (ULY'S) and Voyager 2 (VGR2) routine support. Contention can be
reduced if ATOT moves its 24-hour support from week 7 to week 5.

Contention at DSS-25 and DSS-55 is due to requirements supporting MSGR Cruise, MGS Mapping,
MUSC TCM, SDU Post Earth Return, VEX Approach and Stereo Ahead (STA) launch, maneuver and
phasing. Contention is primarily at DSS-55 and can be reduced if MRO moves some of its support from
DSS-55 to DSS-65.The view periods overlap of MRO with the above missions at MAD during this
week is shown in Figure 6. The view period for MRO is shown in red.
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Viewperiods for week 07 of year 2006 (day 049({53at) year 2006
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M ars Orbit Insertion

MRO requests continuous support for MOI on the 70M in week 10 (DOY 069) and are only 53%
supportable. It has contention with requirements supporting GSSR Asteroid 2000 PN9, CAS tour, EGS
JM4, GSSR Mercury Radar observations with Arceibo, GSSR Venus Radar Speckle Displacement
(RSD) with Green Bank Telescope (GBT), M010O Mapping MSPA with MGS Mapping, MEX Orbital
Science MSPA with M010O THEMIS, STF and ULY S routine support. In order for MRO to achieve
100% supportability during MOI, GSSR should avoid scheduling its activities at DSS-14 on DOY 069.
MO010O, MEX and MGS either have to reduce their supports at DSS-14,63 or move to 34- meter on this
day to avoid contention with MRO.

The view period overlap of the above mentioned missions with MRO during this week is shown in
Figure 7. MARG view is used for M01O, MEX and MGS missions and view period for MRO is shown
in red.
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Aerobraking Phase

Weekly Unsupportable Time (in %) for MRO During Aerobraking
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During the Aerobraking phase, MRO is above 90% supportable on an average except in week 12 on the
34BWG2 subnet and in weeks 36 and 37 on the 34HEF and 34BWG2 subnets where it is projected to
lose about 14% of the requested time. Figure 8 shows the weekly unsupportable time for MRO during
this phase. Since the unsupportable time during the above mentioned weeks is less than 15%, it is
considered workable during the mid-range scheduling process.

Although MRO does not have significant unsupportable time during this phase, it is important to see
how other Mars missions like MGS, MEX and M01O who share the same view period are affected by
MRO during this time frame.

MGS is requesting for 24 hours continuous downlink during this period. It requests most of its support
on the 34-meter subnet but MSPA’ s to the maximum extent with M01O and MEX on the 70M whenever
possible. The remaining supports are scheduled on the 34-meter subnet and are in contention with MRO
requirements. If MRO agrees to MSPA during this time with MGS, supportability for MGS will be
increased greatly.

Figure 9 shows the difference in supportability for MGS mission when it uses the MSPA capability with
MRO to when it does not. It is important to note that supportable time for MGS would increase from an
average of 75% to 87% if it is allowed to MSPA with MRO during the Aerobraking phase considering
that MGS will MSPA nearly 100% with MRO during this period.
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MO010 and MEX request most of their supports on the 70M and MSPA to a maximum extent within
themselves and with MGS. MRO requirements on 34- meter do not affect M010O and MEX much but if
MO010 and MEX agree to move to 34-meter especially when DSS-63 is down and MSPA with MRO,
contention on the 70- meter subnet can be reduced to a significant extent.

Transition to Primary Science

During this phase, MRO is nearly 90% supportable in al weeks except in week 37 where it loses 14% of
requested time on the 34HEF and 24% of requested time on the 34BWG2 subnet. Figure 10 shows the
weekly unsupportable percentage of time for MRO during this period.
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In week 37, MRO has contention with requirements supporting DSS routine maintenance, MGS
mapping and MSPA with MEX orbital science and SOHO keyhole on the 34HEF subnet and with DSS
routine maintenance, MESSENGER (M SGR) cruise, New Horizons (NHPC) Delta DOR (DDOR),
Rosetta (ROSE) Mars Swing-by and STA prime science on the 34BWG2 subnet. Contention at
Goldstone (GDS) is further compounded by DSS-24 downtime.

Figure 11 shows the view periods overlap of MRO with the previously mentioned missions. MRO, MGS
and MEX use the MARG view period which is shown in “Red” below. Since MRO is aready showing
14% loss on the 34HEF subnet, moving some of the supports from 34BWG2 to HEF especially from
DSS-25, 26 to DSS-15 will not be helpful. Therefore if MSGR, ROSE and STA reduce some of their
support in this week, MRO can have a dight increase in supportability on the 34BWG2 subnet.
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Solar Conjunction Break

During the solar conjunction break, MRO is above 85% supportable in all weeks except in week 40
where it loses 20% of the requested time on the 34HEF subnet and in week 41 where it loses 27% of the
requested time on the 34BWGL subnet. Figure 12 shows the weekly unsupportable percentage of time
for MRO during this period.
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In week 40, it has contention with requirements supporting DSS routine maintenance, MSGR DDOR,
MGS Mapping MSPA with M01O Mapping and Venus Express (VEX) Solar Conjunction on the
34HEF subnet. Contention is mainly at GDS and is further compounded by DSS-24 downtime. Moving
some of MRO supports from DSS-15 to DSS-25, 26 will not be helpful as they will be in contention
with requirements supporting ROSE Mars swingby, MSGR cruise, STA and STB Prime Science. Figure
13 shows the view period overlap of MRO with the previously mentioned missions. The view period
overlap in weeks 40 and 41 are nearly the same.

In week 41, it has contention with requirements supporting MSGR cruise, NHPC cruise, RFC X/Ka
pass, ROSE cruise, STA prime science and STB prime science on the 34BWGL subnet. During this
week contention is mainly at GDS and Canberra (CAN) due to DSS-45 and DSS-24 downtime. Moving
some of MRO supports from 34 HEF and 34BWG1 to 34BWG2 may not be helpful as it will bein
contention with ROSE Cruise, STA prime science, STB prime science and MSGR cruise at DSS-25, 26
when DSS-24 is down for maintenance.

Figure 13 shows the view period overlap of MRO with the previously mentioned missions.

Figure 13
Page 9



Primary Science Phase

In the Primary Science Phase, MRO requires al requested tracks time on 34-meter stations to be above
20-degree elevation to enable MRO to meet data volume requirements. The 20-degree elevation mask
does not apply to 70M station coverage. As per the preferences stated in the document
(MRO_IOM_RARB _inputs 10-04.doc), 34-meter BWG stations are preferred over 34- meter HEF
stations and unless requested specifically for Ka-band support, it is generally acceptable to substitute a
70m station for a 34m station.

Figure 14 and 15 show the weekly unsupportable percentage of time on the 34BWGL1, 34BWG2 and
70M, 34HEF subnets respectively during the entire Prime Science phase.

On an average MRO is above 90% supportable in years 2006 through 2008 except in weeks 38, 40 and
46 of 2008 on the 34BWGL1 subnet, in weeks 01 through 09 of 2007 and weeks 41 and 47 of 2008 on the
70M subnet where the unsupportable time is greater than 15%. All unsupportable time below 15%, is
considered workable during the mid-range scheduling process.

Contention is concentrated in the early part of 2007 and the later part of 2008. These periods are
analyzed in detail.
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The 20-degree elevation mask is depicted as MR20 and 6-degree elevation mask is depicted as MARG in
the view period chart in Figure 16. There is no overlap between CAN and MAD using MR20 view
period as shown below.
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In 2007, MRO is requesting 8- hour passes on the 34BWG antennas using 20-degree el evation mask for
the Prime Science Phase. It does not have enough view period a GDS and MAD to support the request
on the 34BWG antennas in weeks 01-15 as shown in Figure 16 above. Hence all the GDS and MAD
passes have to be moved to the 70M and use the MARG view period. This results in high contention at
the 70M.

Figure 17 shows the unsupportable time on the 70M during this period.

At the 70M, MRO isin contention with requirements supporting CLU2 SSO in weeks 5 -15, DSS
Bearing and Routine Maintenance, EGS Globa VLBI in week 7 and EGS EVN JM4 in week 8, GSSR
Asteroid 1991 VK in weeks 2 and 3, M01O Mapping, M01O Mapping and MSPA with MGS Mapping,
NHPC Jupiter Approach in weeks 01- 07, NHPC Jupiter Flyby in weeks 7 and 8, NHPC Maneuver in
weeks 6, 8, 11 and 13 and NHPC Jupiter Depart in weeks 10 -18, SOHO Keyhole in weeks 8,9 and 10,
ROSE Mars Swing-by in weeks 01-08 and STA Prime Science and STB Prime Science in weeks 14-15.

Unsupportable Time on the 70M for MRO Prime Science in Weeks (01-15, 2007)
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A sample of the view period overlap of MRO with the above mentioned missions during this period are
shown in Figure 18. EGS uses 24-hour view, so it is not shown in the view period overlap chart. It
requests 24- hour support for Global VLBI and 16-hour support for EVN JM4 activity.

In order to reduce contention at the 70M in weeks 07 — 09 and to fulfill MRO requirements:

MRO maximize the 34- meter coverage at CAN and use amix of 70M, 34BWG1 and 34BWG2
combination a GDS and MAD.

EGS must delete its support in week 08

GSSR Mercury must delete its support in weeks 07 and 08

DSS Maintenance must delete 1 of 2 routine maintenance supports at DSS-14 in week 08
ATOT must move its AO1 astrometry support from week 07 to week 02.

MO010 must move its standalone supports to DSS-43, MSPA with MRO to the maximum extent
at GDS and MAD and move the remaining supports to 34- meter subnet and MSPA with MGS.

orC wesk 0T of ysac T 7 dday

Figure 18
2008

In week 38, MRO has contention with requirements supporting DSS maintenance, Kepler (KEPL)
quarterly roll and science operations, MSGR cruise and ROSE asteroid flyby; in week 40 it has
contention with KEPL science operations, MSGR cruise and RFC CAT X/Kaand X/Ka pass, in week
46 it has contention with requirements supporting NHPC beacon in addition to MSGR cruise and RFC
CAT X/Karequirements on the 34BWG1 subnet.

In weeks 41 and 47, MRO has contention with requirements supporting DSS routine maintenance,
Ground Based Radio Astronomy (GBRA) Guest observation and PRA-GAVRT, M010 Relay, MSGR
mercury Flyby2, NHPC checkout and PHX Surface Ops on the 70M.

The view period overlap between MRO and the above mentioned missions are shown in Figure 19.
MRO uses the 20-degree elevation mask (MARS) view period during prime science phase and is shown
in “Red”. MRO can have increased supportability during this period if it agreesto MSPA with PHX on
the 70M. GBRA will have to reduce its support at DSS-14 to accommodate MRO.
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MRO Ka-band Ops Demo

MRO has less than 15% unsupportable time throughout the Ka-band Ops demonstration period as shown
in Figure 20 below and is considered workable during the Midrange scheduling process.
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Figure 20
70M Science Augmentation

For the 70M science augmentation, MRO requests 3 passes per week in addition to primary science
tracking on the 70M and the supportability for this period has already been analyzed under the primary
science phase on the 70M subnet as shown in Figure 15.

Relay Phase

MRO has less than 10% unsupportable time in all the weeks of year 2009 and 2010 except in weeks 44-
47 of 2009; weeks 03, 09-12 and weeks 33 - 41 of 2010 on the 34BWGL1 subnet. No downtimes are
planned for these years as yet. These periods of contention are further analyzed as below.

Figure 21 shows the weekly unsupportable time (in %) for MRO during the Relay phase.
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Weekly Unsupportable Time (in %) For MRO During its Relay Phase
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2009
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Figure 22

In weeks 44-47 of 2009, MRO has contention with requirements supporting DSS routine maintenance,
Mars Science Laboratory 2009 (MSL) launch, KEPL science Operations, NHPC beacon, ROSE earth
swing-by and the 24- hour dual supports for RFC CAT X/Ka supports in weeks 46 and 47 at DSS-26 and
DSS-34. Figure 22 shows the view period overlap of MRO with the previously mentioned missions.
MRO and MSL use the MARG view period and thisis highlighted in Figure 22 in “Red.” During this
period supportability for MRO can be increased if MSL moves some of their launch support from
34BWGL to 34HEF and 34BWG2 subnets and if DSS maintenance either reduce their support or delete
some of their supports during this period to accommodate MRO.
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2010

In week 03, MRO has contention with requirements supporting MSL cruise and TCM and the 24-hour
dual supports for RFC CAT X/Ka on the 34BWG1 subnet. MRO can have increased supportability
during this period if it negotiates with MSL to move some of their support from 34BWG1 to 34HEF and
34BWG2 subnets.

In weeks 09 through 12, MRO has contention with requirements supporting DSS routine maintenance,
SIM launch, MSL cruise, and the 24-hour dua supports for RFC CAT X/Ka. MRO can have increased
supportability during this period, if MRO moves some of its support from 34BWGL1 to 70M, 34BWG2
subnet and also if RFC reduces its support. MRO has to accommodate DSS maintenance especially at
CAN. MRO cannot move its support to 34HEF subnet during this period, asit will be in contention
with Mars Telecom Orbiter 2009 (MTO) approach requirements.

Figure 23 shows the view period overlap of MRO with the previously mentioned missions. MRO uses
the MARG view period and is shown in “red”. SIM uses ETO6 (earth trailing orbit with 6-degrees mask)
as view period object.
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Viewperiods for week 32 of wear 2010 (day ZI0{Red} wyear 2010}
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Figure24

In weeks 33 through 41, MRO has contention with requirements supporting DSS routine maintenance
and calibrations, KEPL science operations and quarterly roll, MSL approach and surface operations,
MSGR cruise, 24-hour dual support for RFC Cat X/Ka and X/Ka pass and SIM operations on the
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34BWG1 subnet. Figure 24 shows the view period overlap of MRO with the previously mentioned
missions. MSGR uses MERC, SIM uses ET06, KEPL uses KPLR and MRO and MSL use MARG as
view period objects respectively.

MRO cannot move its support to 34HEF subnet as it will be in contention with requirements supporting
MTO approach and relay, RFC CAT S/X and SGP crusted dynamics. MRO cannot move its support to
34BWG2 subnet as it will be in contention with requirements supporting KEPL science operations,
MSL approach and TCM, MSGR cruise and 24-hour dual requirement for RFC CAT X/Ka. MRO can
get increased supportability during this period if MTO agrees to MSPA with MRO and if RFC either
reduces its support or move its support to another week to accommodate MRO. MRO aso has to
accommodate DSS maintenance during this period.

Conclusion

Overal Mars Reconnaissance Orbiter should receive above 90% of the requested time during its prime
mission. In 2006, there are periods where MRO may have to negotiate with other missions like STA,
STB, MSGR and other Mars missions especialy when DSS-24 and DSS-45 are down for maintenance.
In 2007, MRO has limited view at GDS and MAD on the 34BWG stations using the 20-degree elevation
mask. Hence it has to move most of its Prime Science passes to the 70M in weeks 01 through 15 and use
the 6-degree elevation mask. This causes an increased contention on the 70M especialy when NHPC is
reguesting coverage on the 70M for its Jupiter Flyby. MRO has to MSPA to the maximum extent with
MO010 and negotiate with NHPC to reduce contention on the 70M subnet during this period. In 2008,
there is contention with other Mars missions during Phoenix Surface Operations. In 2009 and 2010 there
are periods where the unsupportabl e percentage of time for MRO is significant due to several missions
like MTO and MSL sharing the same view period. MRO can get increased supportability if it agrees to
MSPA with MTO during this period.

As aways, the results of this study are preliminary in that network loading changes as requirements for
planned missions are input and updated. We will continue to work with Mars Reconnaissance Orbiter
and other users of the DSN to maximize the time available for each individual user.

CC:

A. Andujo
E. Hampton
N. Lacey
D. Morris
J. Retana
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Supporting Data

Mars Reconnaissance Orbiter - DSN Tracking Requirements

Launeh Required e
Relative Stant Start DSN Required
Mission Phase Date Date End Date] DOY Resourca|  tracking
Launch L+ 000 days | 10-Rug-05 | 10-Aug-05 222 3dm, Continuous Perlod closes &/30/05, Initial Acg
26 + @Goldstone or Canberra
A
TCM1| L+015days | 25-Aug-05 | 25-Rug-05 | 237 J4m Continuous
HGA Call L + 024 days F5ep05 | 3-Bepld | 248 S Conbinuous Meeds X00Ka during Cal
Mars Crulse L+030days | 9-Sep05 | 9-JanDs | 252 J4m 1 passiday standard crulse, 8 hour passes, inclede 1 Ka
capable station per week

Delta-DOR| L + 041 days | 20-Sep05 | 29-Jan-06 | 263 3dm 1 passiweek | 2-antenna at overlap, additional to
continuous coverage, Tiweek until MOI-40
days; alternate EastWest and Morth/South
overlaps, Prefer 34m BWG stations to get X
and Ka DOOR - need 10 Ka DDORs

TCMZ L+087days | S5-Mov-05 | 11-MNov-05 | 308 3dm Cantinuous TCM coverage. +- 3 days around L+80, dual
Irack for the bum event,

Calbration] L+138days | 26-Dec05 | 2-Jan-06 360 Jm Canbinuous { days; Continuous 34m suppor far
calibrations. Meed DDUR on 15t 4th and Jth
days,bath baselimes.

Mars Approach M-060days | 9-Jan-06 | 10-Mar-0B8 [ 9 4m Continuous Begin armval preparations
TCMY M-040days | 29-Jan-06 | 29-Jan-0G | 29 4m Continuous TCM coverage, dual track for the burn event.

Delta-DOR| M -040days | 29-Jan-06 | SMar-06 | 29 J4m 2 passiweek | 2-anlenna at overlap, additional o
continuous coverage, 2week until MO1-5
days; alternate EastWest and North/South
overlaps

TCM4| M-010days | 28-Feb-05 | 28-Feb-06 | 59 4m Continuous Dual track for the bum event.
TCMS( M-001days | S-Mar06 | 9-Mar-06 | 68 J4m Continuous Only If needed. 5A al 1M-24 hrs of 5B at -6

hrs. Dual track for the burn event.

Mars Orbit Insertion (MO} M+ 000 days | 10-Mar-05 | 10-Mar06 | B8 70m Continuous Dual T0m tracks at overlap

Aerobraking M+ 007 days | 17-Mar-05 | 15-Sep06 | 76 3dm Continuous

End Aerobraking (ABX) Transiionto | M+ 188 days | 15-8ep06 | 7-0ci-06 | 258 34m 2 passiday Reconfigure 5/C

Primary Sclence

Solar Conjunclion Broak M+211days | 7-Oct-06 | &-Nov-D5 | 280 4m* 2 pass/day Ka-band capable stations. Reduced S/C
operations

Primary Science Phase M+243days | 8-Nov-06 | 18-Mov-08 | 312 3dm* 2 passiday 34m BWG stations, 20 deg elevation
consraint

Ka-band Domonstration] M+ 243days | 8-Nov-08 | 18-Mov-08 | 312 J4m* 2 passivieek | In addition to Primary Science Tracking
70m Seience Augmentation #1) M+ 243 days | 8-Mov-06 | 11-Sep07 | 312 T0m Jpassiweek | In addition to Primary Science Tracking;
Stops 91107
70m Science Augmentation #20 M + 826 days | 13-Jun-08 | 18-Mov-08 | 165 T0m 3 passiweek | In addition to Primary Science Tracking;

Untll end of phase {158-Nov-08)

Relay Phase I+ 984 days | 18-Mov-08 | 31-Dec-10 | 323 J4m* 1 passiday Ka capable 24m BWG stations

Solar Conjunction Break I+ 984 days | 18-Mov-08 | 16-Dec-08 | 323 J4m* 1 passiday Ka-band capable stations, Minimal SC
operations

Extended Misslon M+ 1758 days | 1-Jan-11 | 21-Dec-10 | 366 3dm* 1 passiday Ka capable 34m BWG stations

Notes: + Mm* = reguire BWG stations 5 of 7 passes - weekly

+ lype-1 trajectory
s launched on Atlaz \f vehicla

+ launch perlod is August 10 - August 30, 2005
+ arrival at Mars |s March 10 to March 16, 2008

+ TCM = Trajectory Correction Maneuver
+ L+ = launch plus
s M- = WO +-

+ Dual track means to schedule two stations at the same lime
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User Loading Profiles

Concurrence:
Project Manager Date
MRO

YR Durations | Calibration January February Iarch April MWay June July August September October Movernber December
Object User Resaurce |Ave Min Pre Post|1 2 3 4 65 5 7 8 8 1011 121314161617 18192021 223245 % 27 89031 23334 3536 37 3B 39 40 41 42 43 4 45 46 47 48 49 50 51 62 63
2005 ‘ ‘ ‘ ‘
MRO  MRO 3H| 80 40 100 025 265 4 B GE B 2
MRO  MRO DES545| 80 40 1.00 025 T
MRO  MRO 34B1| 80 40 100 0.5 :
MRO  MRO DSS254565) 80 40 100 025 EEE B
MRO  MRO DSS263455| B0 40 100 026 hi
MRO  MRO DSS-2545| B0 40 1.00 035 g
MRO  MRO DS52534| 80 40 1.00 025 2
MRO  MRO 342 80 40 100 0.5 7
MRO  MRO Calbration 3H| 80 40 100 025 g
MRO  MRO Calbratior 34B1| 80 40 100 025 2
MRO  MRO Cruise Kz DSS263455| BO 40 100 026 1111111111 1 11
MRO  MRO Cruise Kz DSS2%55| 80 40 1.00 025 !

¥ hl hl hi hl hl i | hl hl hl Al Al Al
MRO  MRO DDOR 34B1| 10 10 100 025 Ll [ op 2
MRO  MRO DDOR B2 10 10 100 025 7
MRO  MRO Launch Sust YH| 80 40 100 025 1221 18
MRO MROLaunchSust  DSS-15455| 80 40 1.00 025 2112
MRO  MRO Launch Sust DSS55|160 40 1.00 025 i
MROL MRO LNCHINT ACQ  DSS-4534i6| 45 40 300 025 i
MRO MROLNCHINT ACO  DSS-1524/16| 45 40 300 025 1'
MRO MR TCM 3H| 80 40 100 025 3 .
MRO  MRO TCM DSS264565| BO 40 100 02% B 12




User Loading Profiles Centurrance

Frofect Managsr Crate

vP Durarions | Calibration Januarp Fabruary tlarch Epnl ey Jure Juty Mgt Saplamber Ociobar Hmwamber Cwrembar

Object User Resource HAe bin Pre Post|1 2 3 4 58 BE 7 8 5 DN 1213141516 17 18 19 20 21 22 23 24 35 25 27 26 39 30 31 32 33 34 35 36 57 36 39 40 41 42 43 44 45 45 47 46 49 50 51 52 53

B PR B L e b B T b e L T B e o L R LA D, (s (s, T, S
e

S A B — : S A
80 40 100 035
MARE_WRO Aembraking 4H| A0 40 100 035 R - T 33553

RS B Aprabraing (80 40 100 025
il L o2
MARS HFK:I -"18
ARG MR Ml'i:lhl‘d(m -
MARE WRO Aombrabking
ARG MAD Aembreding
MARE  WRQ Armbrabing

80 40 100 0|

_E-'E'. 40 100 035
| 80 40 100 025
8.0 4D 1.00 0325

PARE RO Al
VRO MRQApmach T
MRD MR Appmach

MRD RO Appuach | DSEE,
M R Appigach ! 1 405,50 &
MRO MR Agpmach  DSSE4EE| ‘!-E _*!;'?..1:?.'!_.'5'_2? B
RO WRED Appmach Z4H2.34) 9.0 4.0 1.00 D35

[ 8.0 40 100 o[ T

e e s o S ——

|20 40 100 o[

M WEE] Appraach. . DRSEAGER] 3000 LN 028
MRD MR ApposchDOOR  093-3) 80 40 1.00 035

IR0 o MeFL G S oA A0 100025, 2
MRD  WRO ODOR 10 1.0 1.00 D35| 2

MAPE MROKaOpsDerno  D55-24.3955) 8.0 40 100 035 152

LB T T £ TR e e s S R R R R S S
AR WROMD _ resilu0 ap fwos| - _

MARE MR DL
[AARE: RCLMOE

_:“_un' a0 100 o5 A

E.EI 4.0 1.00 D35

FAHE MRD Prime Srioce 7'3!!"! 20 40 100 o2a)
IMARE  MFO Pime Sceece.  DS543| 8.0 40 1.00 025)
ime Seerce  [B514) 8] EI A0 100 0235

M.-!.E MH;'I.I F'nrml En-lmep o D=BE3 ?B -H:I 1.00 I:IE

e wRo PEciMESMa DS 1553|8040 100 035
ISR bR SobCorging . SRS ST TG O,

ARG WRD Sl Corjunc D55-5,34,86) 4.0 40 1.00 D25

MARE MRO Sobr Corjunc DES-ZRA0E6) 8.0 40 100 035

MAD WROTCM G5 A B0 40 100 0|

MARG MRO Tran Frime Sci CE5154555,65) 8.0 40 100 025

MARE WAT Tran Frma Soi DES1SME5EE] 8.0 40 100 028)
MARE RO Tran Prims S5 DSS3645.55( A0 4




User Loading Profiles e

Project Manager Date
R Durations | Calibration January February tarch April hay June July August Septernber October Mavernber December
Object User Resource | Awe Min Pre Post{1 2 3 4 5 6 7 8 9 10N 121314151617 1819 20 21 22 23 24 25 26 2F 20 29 30 31 32 33 34 35 36 37 30 39 40 41 42 43 44 45 45 47 45 49 50 51 52 &3
h N Al ‘ Al | N ) h N N i N Ny i
MO0 MO0 MapMRO Prc oM 8.0 40 1.00 0.25 2.2 227 2 2 3 3 T T
hl Al hJ
W00 MO0 MapMRO Pr3c 70Mi10.0 4.0 1.00 0.25 7 7T
hl b bl b bl hl bl bl h | Al Al b hl b ] h Al h I ] J bl bl Al ‘ ] ‘ A h ] N I N I ] h
MARE MRO Prime Science 70M| 8.0 40 1.00 0.25 331 1333 3333333333331
MARE MRO Prime Science DS5-1463| 80 4.0 1.00 0.25 )
MARE  MRO Prime Science DS5-14) 83 40 100 025/ 5 5 5 5 5 5 5 4
WMARE  MRO Prime Science DS5-63) 75 40 100 025/ 5 5 5 5 5 5 5 4
WARE MRO Prime Science DSS-14) 50 40 1.00 0.25 4 4 4 4 4 4 4
WMARE MRO Prime Science DSS5-63) 80 40 1.00 0.25 4 4 4 4 4 4 4
WMARE MRO PrSciMEXOS 70M| 8.0 4.0 1.00 0.25 7
MR20  MRO Prime Science 34H| 8.0 40 1.00 025 7
bl .l i o
WMARS MRO IKa Ops Demo D55-24,3455) 8.0 40 1.00 0.25
hl bl bl A A hl Al hl | Al h hl ) N i) bl A A b Al hl Al h Al N i) N ) i
WR20  MRO Prime Science 34613462 80 4.0 1.00 0.25 10 10 14 14 14 14 14 11 11 11 11 14 14 14 14 14 141414 7 7 7 7 71414 14 14
bl bl bl
WR20  MRO Prime Science DS5-24 54| 80 40 1.00 0.25
WMR20  MRO Prime Science DS5-34,45) 80 40 100 025 7 7 7 7 7 7 7 7 7 7 7 9§ F 77
MR20  MRO Ka Ops Demo DS5-2655) 40 40 100 0250 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
bl .l w o w b w A | w o w o bl ) ) o IN. i) i) w i hJ N w o h iy h w N e w o w h u w w w i h i) ) i IN. i) i) w i hJ N
MARS MRO Ka Ops Demo DS5-253455 8.0 4.0 1.00 0.25 202202 220D 2 22 2 PG P 2R 2D 202 D) D
h el l o v
WMR20  MRO Prime Science 346234H| 8.0 40 1.00 0.25 14 11 11 14 14
hl Al J
WR20  MRO Prime Science 3462 8.0 40 1.00 0.25 7 7ol
A hl b hl A bl bl bl w Al Al A
WMR20  MRO PrScidGSMap  D3S-252656| 50 40 1.00 0.25
b hl b hl h
WMR20 MRO PrSciMGSMap DS5-252654 55 80 4.0 1.00 0.25 4 4
o h N A i)
MR20 MRO PrSciMGSMap  DSS-252655(100 4.0 1.00 0.25 3 :3.3 3
o w
WMR20  MRO ProcidGShap 3462 8.0 40 1.00 0.25 3:.3
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User Loading Profiles  courence

Project Manager Date
WP Durations | Calibration January February March April May June July Angust September October Movernber December
Object User Resource  |Ave Min Pre Post|1 2 3 4 5 6 7 B 9 10 M 1213 14151617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 47 48 49 50 51 52 53
A N N N N Al N hl N Al ‘ Al w hl N h h hJ ) N hJ N hl N Al ‘ A ‘ A N N N N ) N hl N Al ‘ Al w hl N h N hJ A
MR20 MRO Ka Ops Demo D55-253455) 80 40100 025( 2 2 2 2 2 2 2 2 2 2 2 2 2 2 222 22 2232223222222 2323222222 2222227272
‘ Al h Al v Al w hl N h h hl hl ‘ Al h Al ‘ Al h hl N hl A
MARE  MRO Prime Science 70M| 80 40 1.00 025 3339133 3333331333333333333 1
A
MR20 MRO Prime Science  D33-253455) 80 40 1.00 0.25(14 14 14 14 14 14 14 14 14 74 14 14 14 14 14 14 14 14 14 14 14 14 74 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14 14
hJ
MARE MRO Relay D33-2634,55 80 40 1.00 0.25 5
A h hl hJ hJ hJ h
MARE  MRO Solar Conjunc D33-2534,55) 80 40 1.00 0.25 6B 7 7772
MARE MRO Relay O ] o I N e A A A A A O O O e O O O O o O O O I O I A A O B e A A Y
MARE  MRO Relay D55-243455| 80 40100 028 7 7 7 7 7 7 7 7 7 7 7 7 7P OFOVOFTOTOLTFVLTOTTOVY
MARE  MRO Metwork Relay X D55-253455| 80 40 1.00 0.25 2
h
MARE MRO Relay D33-2534,55 80 40 1.00 0.25 A A I A -
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MAJOR DSN ANTENNA DOWNTIMES 2005

January | February March April ; June July ust | September | October | Movember | December
wasks | 1 JZ |+ |5 5|7 a2 I z] | va]s] e [le] o] o | m=] ] 2 2] |27 ] ] 20 a0 [ [ ]3| 55 [ 3 [ 3|30 [ [ [ac [l 22 45] 48] 47 [sa]aa[an] =1 [52
CAS Froba Entry  |RECE Hmingoy (M0 TCiM OIF Comet Appras countarfimpact’PE SEUTCMW  [SBU TCM
| [MLSC Asteroid Rendezvaus. - MAE» SEcut] ME™. gl
Calnen L ECF [EIF TCh IEIF ECF
ES-M Launch .'ILE Express Launch
D Tom BBt Lancn MLBE Trim-5  [WIND T S04 TCM and Earth RES
2005 | | BT Cainch ]
Key [RbeF TOM WM AP T SPE EDER|
Project| [MUSE T2 SR GRE Cocler  [MSGH ESih Appreach [ESRRSRIray BB R siCFip MRGT I
Everts | MRCTCH
B EOHC Heyhols SOHD Heyhile [Mer TCn  [EOHS Keyhole
[SOHD HED MUSC Aetercid Departure
MSER OS]
sc [Bi50sc sc
$C| SC |15 Antenna Controller
C| D14 Antenna Controller
~ |DHd Hydrostatic Bearing
 |D4d NSF Tasting - MIB
D34 ¥¥-Ha Band |
D34 Azimuth disr Bearing - MNIE D3 Antanna Contraller
cosce SC - MIE D43 Hydrostatic Bearing
[B&SUsC - e
D65 Antenna Controller/Relocation
UsC - NIB 5L
MDSCC sC
SC
wesks |12 134 [sla]zlalalinlilsalalialisTalz{ie]ie]oloi o]zl e os (6 (o [on [ 2alan] = [sel sl 5¢ a5 e [ar [3a [ 3a [ a0 [ 41 [ 42 45 ] 44l s 6] 47 [ea [ aa] 50 [51 |52
Revised Febuary 18, 2006
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MAJOR DSN ANTENNA DOWNTIMES 2006

J ry April ; June July August September | Cctober Hovember | December
Waaks | 1 2|4 115 [ 18|17 mlurﬁnln = alil=]= 17| 28] 20 |30 [ = [ o[ 5 2 [ 26 |3s | a7 [ 2a | 20 mlanlqzlﬂhqslqsﬁrlm HEBIE
MR "~ MRG Mepping
: ; - WRD Asrobraking Frime Science / Solar Comunchon |
] Eafmﬂmw'rm ARacowen T ORI DM |
[BE cF =/C Fliop R SIC Flip HEGER Wanls ApERhach and Flvby £1
& HmEEFE Launch NN LU | MEX Solar Corgna:
IML.IE‘C TS Lnch SIS ED [HIND ECEM
2006 [taar Tom | [GTL EQEM
Key MEK_E@JF [l Yenus Orbit Insevhon MHPC Fheby Rensarsal IPOLR ECEM
Project VAR TCM IWER1 ECEM
Events 0 Ahead Launch "n.}'jl?ﬂ ECEM
ERED Bzhind Launch ELEPE ECFM |1'1'UEB§'-_T'T{,P~1-4 AR Tk
[ROEE Mars Swingby  [ROSE Marc Swingky
[FESE Cishaz
[E5H0 Feyholz S0HO Rewhole S0HG Rashole [RERA EOEM S0 evhols
[BoRoHSD : IMERE EQEM
1 se(Eaineh, LEOF and EOPK
D24 XX-FKa Band |
chscC
|D4E Antanna Contrallsr |
| D63 Antenna Controller
MDsCC
weaks | 1|2 (345 [6|7]alalio]nlazlalaliser]ie] o] o]z a0 a0 = 5] s s 50 | a7 |30 30 (40| a1 ] 42 ] 45] 44 ] 45| 46] 47 |+ [aa 50|51 52

Ravized Jaﬂ.l:l} 12, 2005
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MAJOR DSN ANTENNA DOWNTIMES 2007

January | February March April o June July August Septembar | October Hovember | December
wosks |1 | 2|3 alale]7]alalinfnlzlalaluhelizle] ezl =] 2wl w a0l =] =] 5] = w600 o 2] 45] 4] 4] ae] a7 [a ] a]m [a |52
) WRO Frime Selenoe ) ) )
| |
[E=E3] o [ MUSC Re-Eniry Phiase and Re-Entry LA 71 T BRI 3T i
[MHPC Jupiter Approach MEPE dupiter Departure [MHPC Checkout | [RHFC TCH
MHPC Jupiter Fheow, Checkiout i
2007 [FRA2P T WEX Cteultaton | [E55R Mercury [EE5R Mercury
Hey GESE 2340 Hathor
Praject [ TCK RASE TCM Gaoh Mercury
Everis | [S0HS HED Conbinuous
SCHD Heyhel= [SEHO Kayhe SOHT Keyhols | SOHD Keyhale
FL Lsaunch
ROEE Wars Swinghby - 4 Launch and LECF RCESE Earth2 Sminghbsy and Support
[MECE Yeru BEh and Fheby #2 S CRIEEME
ChsCC
DE4 XX-KHa Band
MDsCC
weeks | 1|z 3[4 [s]a]7]alalin[nl1z]1alalis]a]i71e]1e]zn]z1] 2] 2ol o (s |6 | o | 20 |20 [an) 5t [ 52 =a | u ] 26 | 36 | o [3a | 3a an 41 [ 2] 4] 44 ] as] 48] 4 [ 40 | 2o [ 50 [51 ] 5=

Redgedd  Mavernber 17, 2004
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